Background Anxiety and depression are common among patients with acute illness and their families. In oncology, psychosocial services addressing these symptoms are increasingly part of regular practice. Less is known about psychiatric distress among patients with acute neurological injury (ANI) and their family caregivers. To highlight this inequity in psychosocial intervention across medical services, we compared anxiety and depressive symptomatology shortly following diagnosis among patients facing incurable cancer or ANI and their family caregivers. Methods Recruited from the same hospital, participants were patients within 8 weeks of receiving a diagnosis of incurable cancer (N = 350) and their family caregivers (N = 275; total patient/caregiver dyads = 275) and patients hospitalized in the Neuroscience ICU in the past 2 weeks (N = 81) and their family caregivers (N = 95; total dyads = 75). Participants reported anxiety and depressive symptoms using the Hospital Anxiety and Depression Scale. Symptomatology was compared across illnesses using independent samples t-tests and multiple regressions controlling for differences in sample demographics.
Introduction
Symptoms of anxiety and depression are common among people experiencing life-threatening medical illness [1] [2] [3] [4] [5] . Higher frequency and intensity of these symptoms are associated with worse quality of life and treatment adherence, and increased mortality [6] [7] [8] [9] . Those experiencing the greatest distress early in their disease trajectory tend to show chronically elevated distress months to years later [7, 10] , yet few studies have documented distress in the days or weeks following the initial shock of diagnosis with a serious, life-threatening illness. Given that distress is treatable through evidence-based interventions [11, 12] , early assessment and management of psychiatric distress among medically ill patients has become a priority in psychosocial research and clinical care [6] .
Family members and friends are also affected by their loved one's medical illness, both by existential worries about the possible loss and by their new role as family caregivers, providing support to the patient across their illness trajectory. While most interventions are designed to address patient distress, family caregivers also report substantial psychiatric distress, with caregivers sometimes described as ''the hidden patient'' [13] . Caregivers' anxiety and depressive symptoms interfere with their ability to provide high-quality care to the patient [14] and are also associated with their own risk of disease development [15, 16] and mortality [17] . As a result, early assessment and management of caregivers' distress have also become a clinical priority, yet remain rare in practice [18, 19] .
The extensive literature documents psychiatric distress among both patients with cancer and increasingly their family caregivers, which has provided the evidence necessary to implement psychosocial screening, referral, and intervention into care standards for patients [20] [21] [22] and research priorities among caregivers [19] . Psychosocial screening programs and supportive interventions integrated into oncology care are seen as critical to achieving patientand family-centered care [23] , and have shown to improve outcomes ranging from patient-provider communication [24] to prolonged survival and quality of life among patients at end of life [25] . Psychosocial distress has more recently become an area of research interest among patients who face acute neurological injury (ANI), such as stroke or traumatic brain injury, and their families, with these populations reporting high levels of depression, anxiety, posttraumatic stress, and generalized distress [5, [26] [27] [28] . Integration of psychiatric distress screening and intervention among patients admitted to Neuro-ICUs and their family caregivers remains limited.
To highlight this inequity in psychosocial assessment and intervention across medical services, we compared anxiety and depressive symptomatology shortly following diagnosis among patients facing incurable cancer and ANI and their family caregivers. We expected that our samples of patients with incurable cancer and ANI and their family caregivers would be relatively demographically comparable given recruitment from one hospital. We hypothesized that, given that both types of diagnoses are life-threatening and typically require complex and invasive treatments, anxiety and depressive symptoms would also be comparable between the samples facing incurable cancer and ANI. Findings hold implication for arguing for extension of psychosocial assessment and intervention into the Neuroscience ICU, as has been shown successful among oncology practice.
Methods
Data were used from the baseline measures of two separate research studies conducted at the Massachusetts General Hospital (MGH) to compare anxiety and depressive symptoms across samples facing incurable cancer and acute neurological injury (ANI). Both studies collected demographic, medical, and psychiatric measures from patients and the patients' self-identified primary family caregiver.
Sample and Setting

Incurable Cancer
Data were baseline measures from a non-blinded, randomized, controlled trial of early palliative care integrated with standard oncology care compared with standard oncology care alone (ClinicalTrials.gov Identifier: NCT02349412). Participants were enrolled from May 2011 to July 2015 from the Massachusetts General Hospital (MGH) Cancer Center. The study was approved by the Dana-Farber/Harvard Cancer Center Institutional Review Board.
Patients were identified through electronic health record review of outpatient thoracic and GI oncology clinics; eligible patients were invited to participate by their oncology clinicians. Patients were eligible if they: (1) were within 8 weeks of diagnosis of lung (non-small cell, small cell, mesothelioma) or non-colorectal GI (pancreatic, hepatobiliary, esophageal, gastric) cancer being treated with non-curative intent; (2) received no prior treatment for metastatic disease; and (3) had an Eastern Cooperative Oncology Group (ECOG) status B2. Patients were ineligible if they were already engaged in palliative care or if their oncologist believed the patient required palliative care or hospice. Enrolled patients identified family caregivers as a relative/friend who provided the majority of their unpaid care. One caregiver per patient was permitted to enroll per each participating patient. Both patients and caregivers were also: (1) fluent in English and (2) aged C18 years. 2015 from the MGH Neuro-ICU. This study was approved by the MGH Institutional Review Board.
Patients were eligible if they were admitted to the Neuroscience ICU (Neuro-ICU) within the past 2 weeks (e.g., with stroke, brain tumor). All patients were first cleared for participation in the consent process by the medical team. Patients were ineligible if they were unable to consent due to any medical (e.g., critical illness likely to result in death within the ICU), or cognitive factors (e.g., chronic aphasia) based on the clinical judgment of the medical team. Patients with transient aphasia or delirium who were asymptomatic at the time of consent were eligible to participate. The decision to use clinical judgment of the medical team rather than the use of specific questionnaires or cognitive test was predicated on using a criterion that is feasible, is efficient, does not add burden to study participants, and can be easily employed in regular clinical practice. Patients identified family caregivers as a relative/friend who provided the majority of their unpaid care. Only one caregiver per patient was permitted to enroll; caregivers were eligible regardless of whether the nominating patient participated. Both patients and caregivers were also: (1) fluent in English and (2) aged C18 years.
Design
Incurable Cancer
Patients who presented to the outpatient thoracic and GI oncology clinics were screened by research staff for study eligibility criteria using the electronic health record. The treating oncology clinicians invited eligible patients to participate in the study during the patients' clinic visits. Research staff invited caregivers identified by enrolled patients either in clinic or by telephone.
All who agreed to participate provided written informed consent at enrollment. Patients completed measures prior to randomization. Caregivers completed measures within one month of patient enrollment. Participants completed a demographic form and psychosocial questionnaires via either paper questionnaires or electronically with Research Electronic Data Capture (REDCap), a HIPAA compliant, Web-based survey tool.
ANI
A research assistant (RA) rounded in the Neuro-ICU 2 days per week and identified dyads of patients and their caregivers. The RA approached eligible and medically cleared patients and their primary caregiver to discuss the study. Enrollment, inclusionary criteria review, and questionnaire completion occurred at the bedside (all Neuro-ICU rooms were single-patient rooms). When a patient met the eligibility criteria for the study but the caregiver was not present at the patient's bedside, the RA explained the study to the caregiver at a different time. If the patient was unable to complete the questionnaire at the time of enrollment, the RA followed the progress of the patient and re-approached the patient when appropriate. In some cases (N = 6), the patient was never able to complete the questionnaire, so only the caregiver provided data.
All who agreed to participate provided written informed consent at enrollment. Patients and caregivers completed measures within 2 weeks of the patients' admission to the Neuro-ICU. Participants completed a demographic form and psychosocial questionnaires via either paper questionnaires or electronically with REDCap.
Measures
Demographic Characteristics
Patient and caregiver characteristics were assessed via selfreport and electronic medical review and included age, gender, race, ethnicity, level of education, and relationship type between the patient and caregiver.
Hospital Anxiety and Depression Scale (HADS)
Symptoms of anxiety and depression were measured with the HADS [29] . The 14 items are scored using a four-point Likert scale (0 Not at all/Very rarely to 3 All of the time/ Very often). Separate scores for anxiety (7 items) and depression (7 items) are computed by summing the respective items, with higher scores (range 0-21) indicating worse symptom severity.
Statistical Analysis
Measures of central tendency (means and standard deviations or proportions) were used to describe patient and caregiver demographic characteristics. Sample demographics were compared across illness by patient-caregiver role using Chi-square or independent t-tests, as appropriate. Where the frequencies per cell violated assumptions for Chi-square tests, factors were either dichotomized [race (white vs. non-white) and relationship factors (spouse/partner vs. other)] or not statistically compared across samples (ethnicity).
Correlation between patient and caregiver symptom scores was tested using Pearson's r correlations. Mean symptom scores were compared across illness by patientcaregiver role using independent samples t tests, as well as multiple regression to adjust for demographic characteristics that differed across samples. For patients, regression analyses adjusted for age, race (white vs. non-white), and level of education (high school or less vs. some college or more). For caregivers, regression analyses adjusted for age and race (white vs. non-white). Small, medium, and large effect sizes were distinguished by Pearson's rs = 0.10, 0.30, and 0.50 and Cohen's ds = 0.20, 0.50, and 0.80, respectively [30] . Analyses were completed using SPSS version 20 [31] . Significance testing used a = .05, twotailed tests.
Results
Descriptive characteristics for the samples are shown in Table 1 for the incurable cancer sample (total Ns patients = 350, caregivers = 275, full dyad = 275) and the ANI sample (total Ns patients = 81, caregivers = 94, full dyad = 75). Patients and caregivers participating without a corresponding caregiver or patient, respectively, did not differ on any demographic variable or on levels of anxiety or depressive symptoms reported (ps > .06). Therefore, data from all patients and caregivers were included in relevant analyses to increase generalizability.
Patients with incurable cancer were 8 years older than patients with ANI on average. The ANI patient sample was more racially diverse and more highly educated relative to the incurable cancer sample. Caregivers for patients with incurable cancer were 3 years older than caregivers for patients with ANI on average. The ANI caregiver sample was more racially diverse relative to the incurable cancer sample.
Samples were otherwise comparable demographically.
Anxiety Symptoms
Greater anxiety symptoms among patients with incurable cancer were related to greater anxiety symptoms among their caregivers (see Table 2 , small effect); there was no association between patients' and their caregivers' anxiety symptoms in the ANI sample. Patients with ANI reported greater anxiety symptoms compared to patients with incurable cancer (d = 0.34, small effect). Adjusting for covariates, patients with ANI reported mean anxiety symptom scores 1.53 points higher than patients with incurable cancer. There was no difference in anxiety symptom severity between caregivers for patients with incurable cancer or ANI.
Depressive Symptoms
Greater depressive symptoms among patients were related to greater depressive symptoms among caregivers for both samples (see Table 2 , small effects). There was no difference in depressive symptom severity between patients with incurable cancer and ANI. For caregivers, those caring for patients with ANI reported greater depressive symptoms than those caring for patients with incurable cancer (d = 0.42, small-to-medium effect). Adjusting for covariates, caregivers for patients with ANI reported mean depressive symptom scores 1.37 points higher than caregivers for patients with incurable cancer.
Discussion
In this first cross-comparison of patients and family caregivers affected by recent diagnosis of incurable cancer or ANI, patients with ANI reported greater anxiety symptoms than those with cancer, while the caregivers for patients with ANI reported greater depressive symptoms relative to those caring for patients with cancer. Findings support the priority of studying psychiatric distress among patients with ANI and their family caregivers and translating findings into empirically based supportive interventions for these distressed populations, as has been a research priority in the psychosocial oncology field [19, 20] .
There is a growing literature regarding anxiety and depression among patients with advanced or incurable cancer and their family caregivers. Less is known, however, regarding psychiatric distress in patients following ANI and their families. Our findings suggest that these populations facing ANI are highly distressed, even compared to persons affected by a recent incurable cancer diagnosis. The acute onset of illness from ANI and inpatient hospitalization experience may represent unique stressors for this population, versus the outpatient diagnostic process for those facing incurable cancer. Although both patient samples had life-threatening illness, patients with ANI experience immediate impairment, while patients with cancer experience greater debilitation as their treatment begins and illness progresses. These divergent illness trajectories also may have differential psychosocial associations with patients' family caregivers, in which caregivers for patients with ANI reported worse depressive symptoms severity compared to caregivers for patients with incurable cancer.
The oncology field has progressed substantially over the past several decades in terms of attending to the psychosocial needs of cancer patients and their families [32] . Given the high psychosocial burdens of ANI to patients and their family caregivers even when compared to patients and families facing the most distressing cancer diagnoses, we encourage Neuro-ICUs to follow oncology's acceptance and integration of psychosocial care into standard practice. However, the success of psychosocial screening programs hinges on the follow-up with referral to effective treatments [24] . As few psychosocial interventions have been tested among patients with ANI and their caregivers, extension of existing, effective psychosocial interventions (such as short-term, skill-based, CBT-oriented interventions) [11, 12, 33] for these populations are warranted, even in the heavily medically focused ICU.
Findings are limited in that data are cross-sectional and used a self-report questionnaire that is not diagnostic. However, the HADS is a widely used psychiatric assessment tool and shows excellent sensitivity and specificity to clinical diagnosis among samples of patients with cancer or ANI and healthy persons [34] [35] [36] , underscoring its validity and efficiency in clinical practice. We further acknowledge that the samples compared in the analyses had notable differences in terms of demographics (e.g., mean age) and medical stressors faced (e.g., inpatient versus outpatient treatment). We believe, however, that data presented provide a strong argument for the relevance and importance of psychiatric distress research, assessment, and intervention within intensive care neuroscience, as has been acknowledged in the field of oncology. Future studies may seek to determine risk factors for psychiatric symptoms that are shared versus unique across populations of severely medically ill patients and their caregivers to promote 
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Caregiverscaregivers Where categories do not add to listed N, data were not reported by participants M sample mean; SD sample standard deviation; N number endorsing category (percentage of sample) * p < .05; ** p < .01; *** p < .001 development and tailoring of effective psychosocial distress assessment and treatment services.
In conclusion, this study is the first to compare anxiety and depressive symptom burden across patients and family caregivers affected by two distinct yet life-threatening illnesses at the outset of the illness trajectory. Recruited from the same hospital and relatively comparable demographically, patients admitted to the Neuro-ICU with ANI reported greater anxiety symptoms, and their caregivers reported greater depressive symptoms, relative to patients recently diagnosed with incurable cancer and their caregivers. Findings reinforce the priority of extending and tailoring psychosocial assessment and interventions to the acute stressors of the Neuro-ICU for both patients and family caregivers. 
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